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He, and heavier targets. Nevertheless, the available data on the existence of T = 3/2 resonances and possible bound 3n states are scarce, inconclusive, and sometimes conflicting. All reactions previously studied are plagued by the fact that although a (3p) or (3n) system is produced, at least one additional strongly interacting particle is in the final st&te. The reaction on which we report here, TT + t -+ 3n + y, has only an extra photon in the final state. 3 - Additional interest in this reaction is in the 3H-TT atomic physics.
The hydrogen isotopes are unique in the field of TT-capture studies, since the pions are exclusively absorbed from ls-orbits. 5 Since the s-state 4 radiative TT-capture transition rates can be calculated quite accurately in the impulse approximation (IA) as well as with the PCAC-plus-soft-pion 6 approach, the measured branching ratios can be used together with the theoretical radiative rates to predict "experimental" strong absorption s-level widths. These then are used to test assumptions of the 2-nuclear absorption model,4 the evaluation of which is particularly significant for the 3-nucleon system.
-3-
The experiment was performed in the low-energy pion (LEP) channel of the Clinton P. Anderson Meson Physics Facility (LJ~F). Figure 1 shows the experimental set-up. A beam spot size of '\, 3 x 4 cm (rms) focused 22.2 m from the pion production target was achieved for a n momentum of 200 MeV/c with~p/p = ±1%, and LEP channel solid angle.of 17.6 msr.
-
Typical rates were 2.4 x 10 n / sec in the firs t two elements of our beam 3 -3 telescope, and 2 x 10 n /sec stopping in the H target. The tritium 7 target cell rna de of a stainless steel (type 304) cylinder (Fig. 1, insert) was oriented with its axis perpendicular to the beam. For calibration purposes, an identical cell filled with liquid hydrogen was mounted on the same mobile boom. The operating temperatures (densities) for the IH z and 3 Hz targets respectively were 19.53 ± 0.03°K (0.07188 ± 0.0001 g/cm 3 ) and 23.76 ± 0.03°K (0.261 ± 0.001 g/cm 3 ) .
A temperature difference of at t e -lnc cyc otron lner e ey. The absolute efficiency of the spectrometer and its dependence on the photon energy was calculated with a Monte Carlo program described previous1y.8
The efficiency of our pattern recognition and momentum analysis. programs was verified by measuring the branch ratios for n-p -+ ny and n-p -+ nno;
nO -+ 2y. For hydrogen data taken throughout the run we obtain 44 ± 4% and 65 ± 6%, respectively (the sum was not constrained to 100%). For the Panofsky ratio we get 1.46 ± .16. The best experimental values for these quantities 9 are 39.5 ± 0.3%; 60.5 ± 0.3%, and 1. 533 ± 0.021, respectively.
The raw spectrum obtained with the tritium target is shown in Fig.   2a . The absolute normalization for this spectrum is based on the hydrogen runs which were interspersed with the tritium runs. We normalize to the same number of incoming pions, correcting for 21% difference in the pion stopping densities of the two targets. The true tritium spectrum is obtained from the raw data by subtracting the following contributions:
1) The tritium cell contains 1.00 atom-percent of IH 2 • This corresponds to l39± 7 events with the spectral shape taken from the hydrogen data.
2) The contribution from the 2.79% 2 Hz was subtracted using. Using the branching ratios we find that 342 ± 62 events -5-originate in the steel, the rest in the scintillator. The different background contributions which were subtracted are shown in Fig. 2b . The remaining 1064 ± 170 events yield a radiative branching ratio Ry = 4.5 ± 0.8%. The tritium spectrum is shown in Fig. 2c .
As for the n-3He ~ dny andpnny reaction,3 one sees that the distribution is peaked towards low relativi: energies of the (3n) to be independent of n. For the hydrogen isotopes, this should be an excellent approximation for s-orbits with n < 10 since these wave functions are essentially constant through the nuclear volume and can be factored out of the radial integrals for both A and A , cancelling in the ratio. (',.
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